Abstract Three invasive Fallopia taxa are present in Belgium: F. japonica (FJ), F. sachalinensis (FS) and their hybrid F. 9 bohemica (FB). FS is the least invasive of the three taxa. In this study, we compared the taxa, in sites where they co-occur, for differences in functional traits that might influence their competitive ability and invasiveness-shoot height and ramification, leaf size, specific leaf area (SLA) and foliar nitrogen (N) concentration. The three taxa exhibited similar growth kinetics and similar SLA. However, FS differed in its architecture and allocation of leaf area, having less ramified shoots and a steeper gradient of decreasing leaf size along the main shoot. Also, FS had greater foliar N and less efficient N resorption from senescing leaves. These traits values may result in lower competitive ability of FS for light and nitrogen. For the same traits, FB was generally intermediate between FS and FJ, but often closer to the latter. FB was more variable than FS and FJ, possibly due to larger genetic variation. SLA and ramification varied greatly amongst sites for all taxa, due in part to plastic response to contrasting light regimes. Variation in functional traits values may in part explain the variation in invasiveness amongst the members of the Fallopia complex in Belgium.
Introduction
Biological invasions happen when a species with high invasiveness is introduced in an ecosystem with a high invasibility (Hobbs and Humphries 1995; Lonsdale 1999) . Invasiveness is determined by reproductive output and dispersion capacity, which determine propagule pressure, and by the ability to establish, survive and compete with the resident community (Rejmanek and Richardson 1996; Rejmanek 2000; Theoharides and Dukes 2007) . In the high fertility conditions where most invasive species thrive best Mooney 1999, Alpert et al. 2000) , competitive ability is influenced by a number of functional traits, conferring fast resource capture and use (Grime 2001) .
Although success of invasive plants may depend on the context of the invasion (Theoharides and Dukes 2007) and on the scale of study (Speek et al. 2011) , several recent studies have shown that invasive species generally display higher values of traits involved in fast resource capture and use including specific leaf area (SLA), relative growth rate and foliar nutrient concentrations compared to their native counterparts (Smith and Knapp 2001; Lake and Leishman 2004; Hamilton et al. 2005; Grotkopp and Rejmanek 2007; Leishman et al. 2007; Pyšek and Richardson 2007; van Kleunen et al. 2010) . Variation in invasiveness between closely related exotic species and amongst genotypes within species has also been related to variation in functional traits involved in resource capture and use (Thiébaud et al. 1996; Grotkopp et al. 2002; Gerlach and Rice 2003; Barney et al. 2005) .
Hybridization plays a central role in the invasive success of a number of alien taxa (Abbott 1992; Ellstrand and Schierenbeck 2000; Lee 2002) . Whilst an exotic species might not be invasive, hybridization with a native or another exotic species might produce hybrid genotypes more able to spread in new environments and more invasive (Vila et al. 2000) . Such new hybrid taxa have increased genetic diversity compared to their parents, either because they combine their genetic pools, or because polyploidy restored fertility and allowed sexual reproduction which, in turn, increased genetic diversity (Soltis and Soltis 2000) . This is the case in the genus Spartina (Ainouche et al. 2003; Salmon et al. 2005) or Senecio (Abbott and Lowe 2004) .
Japanese knotweed (Fallopia japonica, FJ) was introduced from Eastern Asia to Europe in the course of the nineteenth century (Beerling et al. 1994; Alberternst and Böhmer 2006) . All European Japanese knotweed plants are octoploid (2n = 88), genetically uniform and male sterile (Mandak et al. 2004 ). However, due to a particularly efficient vegetative reproduction Pyšek et al. 2003) , Japanese knotweed is one of the most common invasive plants in Europe. Giant knotweed (Fallopia sachalinensis) was also introduced in Europe in the course of the nineteenth century. It is mostly tetraploid (4n = 44) (Bailey and Stace 1992) and comprises male fertile and male sterile individuals in Europe. Interestingly, even though FJ and F. sachalinensis (FS) share the same growth form (large geophytic shrubs with annual shoots), the latter is much less invasive than the former (Mandak et al. 2004 ). In particular, FS is still very rare in Belgium (Van Landuyt et al. 2006; Vanderhoeven et al. 2006; . FS can sire FJ. The resulting hybrid, Bohemian knotweed (Fallopia 9 bohemica, FB) appears to be spreading quite rapidly in Central and Western Europe and might actually be more invasive than both parents (Mandak et al. 2004 ) though this was not confirmed in Belgium (Tiébré et al. 2008) . FB has rapidly become more widespread than FS in Belgium (Meerts and Tiébré 2007; Tiébré et al. 2007a) .
Bohemian knotweeds can be male fertile, and can cross with other members of the complex. Because of the numerous crosses and backcrosses, lots of hybrids are formed with different levels of ploidy (including hexaploid, octoploid and aneuploid hybrids) (Hollingsworth and Bailey 2000; Mandak et al. 2003; Tiébré et al. 2007b; Bailey et al. 2009; Krebs et al. 2009 ). Accordingly, FB has more genetic diversity than both parent species in Belgium (Tiébré et al. 2007a ). Moreover and surprisingly most Bohemian knotweeds have their own genetic pool, different from both parental gene pools (Tiébré et al. 2007b) . FB shows genotypic variation in invasiveness (Schnitzler and Bailey 2008) , which has been ascribed to variation in the efficiency of vegetative regeneration from rhizome fragments (Mandak et al. 2004) . It also has a broader ecological niche, due both to genetic variation and plasticity (Walls 2010) .
Difference in invasiveness amongst members of the complex might be due in part to differences in functional traits, which are traits influencing fitness (Violle et al. 2007 ). In particular, very high stem elongation rate and the ability to quickly develop a dense canopy may impart a high competitive ability for light (Marigo and Pautou 1998) . High nitrogen use efficiency may also be a key attribute of the complex (Dassonville et al. 2011; Aguilera et al. 2010) .
We examined variation in functional traits that might be correlated with competitive ability and invasive success amongst members of the complex. In particular, we focused on whole plant traits implicated in light capture and use (canopy architecture), and on foliar traits that are known to be correlated with growth rate, nutrient use and competitive ability (SLA, nitrogen concentration, Wright et al. 2004 ). The study is based upon observations in the field, in sites where two or three taxa co-occur. We used such sites as surrogates of common garden experiments, assuming that phenotypic differences between closely adjacent plants have a genetic basis. The observations have been replicated in several sites for 2 years, thus allowing us to compare variation amongst taxa with variation due to growth conditions (site and year).
We examined which traits are most variable amongst members of the complex. More specifically, we examined if FB was intermediate between FJ and FS or if, alternatively, it showed transgressive variation in a number of traits. We also predicted that FS has lower values of traits associated with fast growth.
Materials and methods

Site selection
We extensively prospected Central Belgium in 2007 to find sites comprising two or three taxa of the complex. Such sites proved to be rare. Taxon identification was mainly based on leaf hairiness and leaf base morphology (FJ: glabrous, leaf base truncate; FB: hairs 1-2 celled 0.6 mm long, leaf base slightly cordate; FS: multicellular hairs [1 mm long, leaf base cordate, Tiébré et al. 2007a; Bailey et al. 2009 ). Five sites having well-established, closely adjacent populations of 2 or 3 taxa were selected in the region of Brussels, Belgium (Table 1) . A population is here defined as 'a collection of individuals of the same species living in the same area' (Silvertown and Lovett-Doust 1993) . Our materials have not been genotypified. However, due to extremely efficient vegetative reproduction in the complex, many local populations are expected to be monomorphic. This is certainly true of FJ which is represented in Europe by a single male sterile clone (Krebs et al. 2009 ). In all sites, the different populations were adjacent but not intermingled. Two sites had all three taxa (FJ, FS and FB) . Two sites had FJ and FB. One site with only FS was selected to increase sample size for this rare taxon. The sites were mostly wastelands, the typical habitat of Japanese knotweeds in urbanised areas (Tiébré et al. 2008) . However, in site Jardin Jean Massart (JJM), the three taxa have been cultivated for 10 years in a botanical garden. The site was nonetheless included in the study because it was the only one where age of the populations and environmental conditions were known to be the same. Fallopia populations were well established in all sites, although the small area of the FB population in Diegem (DIE) site suggested a more recent origin than the other populations (except those in JJM site). All measurements in different taxa in the same site have been taken from adjacent populations. Therefore, we assume that phenotypic differences, if any, may likely have a genetic basis. Two kinds of measurements were conducted, i.e. continued growth monitoring throughout growth season in 2008 and 2009, and measurements of leaf traits at the peak of biomass in 2008.
At each site, 4 soil samples were collected under each population (0-10 cm, litter discarded). Soil samples were dried at room temperature, sieved at 2 mm and crushed (2 mm for pH and P; 0.2 mm for C and N analysis). pH was measured (stiff paste soil-H 2 O). C and N concentrations were measured using a dry combustion C-N analyser (TruSpec analyzer CN, Leco, USA). P was extracted using 10 g dry soil, 50 ml CH 3 COONH 4 at pH 4.65. P concentration was measured using ICP-AES determination (Vista MPX, Varian, USA). Results are included in Table 1 .
Growth monitoring
For each population, growth of six randomly selected healthy shoots was measured. Different shoots were typically a few meters apart, and younger shoots at the edge of the stands were discarded. Shoot height, number of leaves and internodes on the main axis, number of secondary and tertiary ramifications were measured once a month, in April, May, June and July (afterwards the growth was negligible).
The monitoring scheme was slightly changed in 2009. Ten shoots were selected in each population. Populations in DIE and Héronnière (HER) site were destroyed in the course of the year 2009 and could not be included.
Leaf traits SLA was measured at biomass peak (July) in 2008. Leaves from the 15th and 25th node of the main axis were taken from ten randomly selected shoots in each population. They were immediately wrapped in wet absorbent paper and placed in individual sealed plastic bags. The bags were put in an icebox and brought back to the lab and their area was immediately measured. Leaf rehydration following Cornelissen et al. (2003) protocol proved impossible: due to high evapotranspiration, the big leaves of FS never recovered turgescence when cut and placed in water. Leaf area was measured using ImageJScan software on leaf Plant Ecol (2012) 213:419-430 421 photographs. The leaves were placed between a cardboard and a plastic sheet to ensure they were laid down flat before the photographs were taken. They were then oven dried at 40°C during 72 h before measuring dry weight. The leaves used for the SLA measurements were crushed after drying and their nitrogen and carbon concentration was measured using a dry combustion C-N analyser (TruSpec Analyzer CN, Leco, USA).
In October 
Statistical analysis
Analyses were performed with Statistica 71 software (StatSoft Inc 2005) . To obtain an overview of the differences between sites and taxa, a PCA (principal component analysis) was performed including nine variables (five growth traits: height, number of leaves and internodes on primary axis, number of secondary and tertiary ramifications, in 2008, and four leaf traits: SLA and area of leaves from the 15th and 25th internode of the main axis) in all of the 11 populations (sites VER, JJM, DIE, HER and Petite Ile (PI)).
ANOVAs were performed on growth traits (height, number of leaves and internodes on primary axis, number of secondary and tertiary ramifications). Oneway ANOVAs with taxon as main factor were performed for each site where several taxa are found, once each year at biomass peak. Data was transformed when necessary to restore homoscedasticity. The following variables were log-transformed: number of tertiary ramifications (site JJM in 2009), number of leaves and internodes (site PI in 2008) , and number of tertiary ramifications (site PI in 2009). The following variables were square root-transformed: number of internodes and secondary ramifications (site JJM in 2009) . No transformation restoring homoscedasticity was found for height at site DIE.
Three-way ANOVAs (taxon, site and year) were performed for each trait separately for sites with three taxa (JJM, VER) and for sites with two taxa (FJ and FB: JJM, VER and PI). DIE site was not included because the plants were destroyed in 2009. The following variables were log-transformed to restore homoscedasticity: number of tertiary ramifications for the three taxa ANOVA, number of secondary and tertiary ramifications for the two taxa ANOVA. The following variables were arctg transformed: height for the three taxa ANOVA. No transformation restoring homoscedasticity was found for number of leaves for the two taxa ANOVA. Non-parametric tests were performed, with the same results as the ANOVA. Results of the ANOVA for number of leaves were thus conserved in the table.
Repeated measures two-way ANOVA was performed for height and number of secondary Mean values (n = 4 composite samples per taxa in each site) ± standard deviations for C, N, P and pH ramifications for sites with three taxa (VER, JJM) in 2008 and in 2009. Four repetitions were included, one for each month between April and July. Two-way ANOVAs (taxon, site) were conducted for SLA and leaf area of the 15th and 25th internodes (hereafter SLA 15, SLA 25, A 15 and A 25, respectively) and nitrogen concentration, separately for three-and two-taxa sites (cf supra). The following variables were log-transformed to restore homoscedasticity: A 15 and A 25 for both ANOVAs, SLA 15 for the two taxa ANOVA. SLA 25 was arctg transformed for the two taxa ANOVA.
A one-way ANOVA (taxon) was conducted on the efficiency of N resorption from leaves at VER site in 2008 (n = 12 leaves per taxon).
Results
PCA
Variables and cases factor coordinates are shown in Fig. 1 . PC1 accounts for 46% of total variance and is correlated mostly with number of leaves (81%), and number of secondary (98%) and tertiary (84%) ramifications (positive correlation) and individual leaf area (67%) (negative correlation). PC2 accounts for 29% of total variance and is correlated positively with shoot height (88%) and negatively with SLA (70%). Sites tend to form distinct groups, irrespective of taxon, being mostly separated along PC1, with JJM and PI at one end of PC1 and VER at the opposite end.
In both sites with three taxa (JJM and VER), the pattern of differences amongst taxa was similar, with FJ shifted towards positive values of PC1 and negative values of PC2 and FS shifted towards negative values of PC1 and positive values of PC2. FB is intermediate between FJ and FS in both sites, but closer to FJ than to FS. FB in site DIE does not follow the same pattern, being shifted towards negative values of PC2, due to unusually high SLA (see 'Leaf traits' section).
Growth monitoring
Growth pattern was similar for all three taxa in both sites where they co-occur, with the fastest increase in the first 2 months (Fig. 2) , followed by a plateau reached in June (no significant difference between June and July in the Tukey HSD tests performed after the repeated measures ANOVA). In 2008 but not in 2009, the repeated measures ANOVA on height trait also shows a significant taxon effect (F value = 4.53, df = 2, P = 0.02) and a significant time*taxon interaction (F value = 8.54, df = 6, P \ 0.001) with a difference in growth duration: FJ height reached the plateau ca. 1 month earlier than FS, and FB was intermediate. Height at biomass peak varied between 246 and 310 cm for FJ, between 225 and 334 cm for FB and between 306 and 353 cm for FS. A significant taxon effect was found only in sites VER and JJM (2008) (one-way ANOVAs: Table 2 ) with FS being higher than FJ and the hybrid being intermediate (significant Tukey HSD test). In DIE site, ANOVA could not be performed due to heteroscedasticity. Instead Mann-Whitney U test was performed but no significant differences were found. In the three-way ANOVA (Table 3) , there were significant taxon and year effects but also a significant taxon*year interaction, showing that differences in height amongst taxa disappeared in 2009, in line with Fig. 2b .
Very few significant effects were found for number of leaves and number of internodes in both ANOVAs (one-way ANOVAs: Table 2 , three-way ANOVAs: Table 3 ). Only the site effect was highly significant in the three-way ANOVA. Taxon effect was never significant.
The number of secondary ramifications was systematically smaller for FS (between 6 and 25) compared to the other taxa (between 17 and 39 for FJ and between 15 and 37 for FB) at all sites (Fig. 2) . FJ and FB were most similar for this trait. There were large differences amongst sites however (significant site effect in the three-way ANOVA, Table 3) , with all taxa being less ramified in site VER compared to the other two sites. In the one-way ANOVAs (Table 2) , a significant taxon effect was found only in site JJM (both years) and PI (2009) for the number of secondary ramifications and in site PI (2009) for the number of tertiary ramifications. In JJM, FS had significantly fewer ramifications than the two other taxa and in PI, the hybrid had significantly less ramifications than FJ. In the three-way ANOVA (Table 3) , the taxon effect was significant for secondary and tertiary ramifications. The only significant interaction was the site*year one. In the repeated measures ANOVA, time*taxon interaction was significant (F value = 50.41, df = 6, P = 0.04) only in 2008 with FS producing ramifications at a slower rate than the other taxa. Time*site interaction was significant in 2008 Significance level: * P \ 0.05; ** P \ 0.01 (F value = 22.84, df = 3, P \ 0.001) and 2009 (F value = 22.87, df = 3, P \ 0.001), with plants in JJM growing ramifications faster than in VER.
Leaf traits SLA ranged from ca. 8 to 27 m 2 /kg. Much of that variation was due to differences between leaves within plants, with the 25th leaf generally having lower SLA compared to 15th leaf (Fig. 3a) . No clear pattern of difference was found amongst members of the complex (Fig. 3a) . This is due to large site or taxon*site interaction effects in two-taxa sites (Table 4 ). In threetaxa sites, the slightly significant taxon effect is due to lower values of FB compared to either parent. In site DIE, FB had the highest value recorded in any taxon at any site.
Leaf area ranged from ca. 70-850 cm 2 (Fig. 3b ). There is a clear pattern of variation amongst taxa, with FS having ca. sixfold and threefold larger leaves compared to FB and FJ (highly significant taxon effect in the two-way ANOVAs, Table 4 ). Lower leaves were generally larger than upper leaves, and this pattern was much more striking for FS compared to the other two taxa, with a two-to threefold drop from the 15th and the 25th leaf. FB was closer to FJ in this respect.
Leaf nitrogen concentration ranged from 1.65 to 2.4% (Fig. 3c) . FS had significantly higher values compared to FJ (significant taxon effect in the twoway ANOVA). Interestingly, FB was most variable, with much higher values in site VER compared to site JJM. No such variation between the two sites was observed for the other two taxa.
In site VER, FS and FB had higher N concentrations in summer leaves compared to FJ (cf the results of the pairwise comparison tests included in Fig. 4) . N concentrations were lower in senescing leaves for all taxa. The ANOVA performed on efficiency of N resorption showed a significant taxon effect (F value = 5.28, df = 2, error df = 33, P = 0.01) and the Tukey HSD test showed a significant difference between FS and the two other taxa, with FS resorbing ca. 39% of nitrogen from senescing leaves, versus 58 and 55% in FJ and FB, respectively.
Discussion
There was large phenotypic variation in most of the examined functional traits. For many traits, there was a significant site effect and/or significant site*taxon interaction. This, in addition to the small sample size Table 3 F values of the three-way ANOVAs (taxon, site and time effect) for growth traits at biomass peak (height (H), number of leaves on primary axis (L), number of internodes (I), number of secondary (2R) and tertiary ramifications (3R)) Significance level: * P \ 0.05; ** P \ 0.01; *** P \ 0.001
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FS, the least invasive taxon, showed distinct patterns for some functional traits
All three taxa have fast-growing shoots which reach 3 m in height in less than 2 months. The rate of shoot elongation does not appear to be different but FJ and FB tended to stop shoot elongation at an earlier date compared to FS, though this varied between the 2 years. Consistently with other studies (Hamilton et al. 2005 ) no clear difference in height was found between the less invasive taxon and the more invasive ones. A more consistent difference was found for the pattern of ramification. At all sites, FS had only on average half the number of secondary ramifications compared to the other taxa, and almost no tertiary ramifications. Interestingly, two growth phases could roughly be recognized. In the first 2 months, the main axis increased rapidly in height, with little allocation to ramification. Then, the main axis stopped elongating and started ramifying. This pattern is much more obvious for FJ and FB than for FS. More ramified shoots may impart greater capacity to capture light. The high competitive ability of Asiatic knotweeds has already been ascribed to their ability to decrease light intensity under their canopy (FS: Marigo and Pautou 1998; FB: Siemens and Blossey 2007) . This ability might be even more important in the more densely ramified FJ.
Leaf traits play a key role in the strategy of resource capture and use. Alien invasive plants have often been shown to display higher values of SLA (Smith and Knapp 2001; Hamilton et al. 2005; Grotkopp and Rejmanek 2007) and nitrogen concentration (Pyšek and Richardson 2007) than native species, often resulting in a faster growth rate (Grotkopp et al. 2002; Leishman et al. 2007) . In this study, contrary to our expectations, FS, the taxon with the lowest invasiveness, had higher foliar nitrogen concentration and similar SLA compared to the highly invasive FJ. Interestingly, the high foliar N concentration in FS does not result in higher shoot growth rate, possibly pointing to lower nitrogen use efficiency.
Our results highlight the huge differences in individual leaf area amongst taxa, with a sixfold difference between FS and FJ. Interestingly, FS showed a sharp gradient of decreasing leaf size along the shoot. Taken together, the architectural attributes and leaf area point to contrasting strategies of leaf area allocation in the complex. In FS, very large leaves are quickly produced on the main shoot, apparently at the expense of further leaf production. In FJ and FB, leaf surface is more equally partitioned between the main shoot and ramifications.
Foliar nitrogen concentration varies significantly in the complex. FJ has lower N concentrations compared to FS (P = 0.03 in sites VER and JJM). As foliar N concentrations are usually correlated to photosynthetic capacity, our results possibly point to higher photosynthetic capacity in FS. However, this does not result in faster increase in height. Most interestingly, nitrogen resorption from senescing leaves appears to be less efficient in FS, although this result should be taken with caution as only one site was examined. The ability to efficiently recycle N from senescing leaves has been put forward as one of the key attributes of invasive knotweeds enabling them to outcompete the native flora (FJ: Dassonville et al. 2011; FS: Urgenson et al. 2009 ). In addition, low N concentrations in its litter result in very slow decomposition rates and N immobilization (Dassonville 2008) .
Together, these results may point to lower nitrogen use efficiency in FS. The litter of this taxon also decomposes faster, releasing nitrogen very quickly (pers. obs.). It may turn out that the nitrogen use strategy is one of the key traits that could explain variation in invasive success in the complex. Using nitrogen more efficiently might allow faster growth and greater competitive superiority over native species in FJ and FB compared to FS. However, our results do not suggest that FS distribution is more constrained by N availability than in the other taxa (Table 1) but the number of sites is too small to draw general conclusions.
Hybrids have intermediate and more variable values for some functional traits
As expected for a hybrid, FB was generally intermediate between FS and FJ for most traits. Interestingly, FB was closer to FJ for growth kinetics, shoot ramification, leaf size and nitrogen resorption efficiency. This is in line with the chromosomic constitution of the hybrids in Belgium (2n = 66, i.e. with twice as much genetic material from FJ than from FS, Tiébré et al. 2007a ). We found no convincing evidence for transgressive variation in the hybrid. Interestingly, however, FB was apparently more variable in height (see the range of height in the results) and in leaf N concentration, as discussed in the next section.
Variation amongst sites and years
A striking result is the large phenotypic variation found for many traits amongst sites. The basis for these Significance level: * P \ 0.05; ** P \ 0.01; *** P \ 0.001 variations may be different for the different members of the complex. First, as FJ does not display genetic variation in Europe (Mandak et al. 2004; Krebs et al. 2009 ) any phenotypic variation must by definition have an environmental basis. Large phenotypic plasticity may be a key attribute of FJ (Richards et al. 2008) . Higher values of ramification rate and lower SLA in the site JJM compared to VER are ascribable to contrasting light conditions. Indeed, in site JJM, the three taxa are represented by isolated clumps surrounded by open vegetation with shoots being exposed to an intense lateral light regime. It is worth noting that the lower nutrient status of the soil at JJM site does not seem to affect negatively plant size, suggesting that this trait is not much plastic in the complex.
FB, in contrast to FJ, is genetically variable both within and between populations in Belgium (Tiébré et al. 2007b; Krebs et al. 2009 ). Most interestingly, foliar nitrogen concentration varied broadly between sites VER and JJM for the hybrid and not for the other two taxa. This may indicate that the hybrid taxon comprises lineages with different values of key functional traits. The exceptionally high SLA of the FB in the DIE site may also be due to the presence of a different lineage of the taxon in this site compared to other sites or to the supposedly younger age of the population. As our materials have not been genotypified, the origin of the large variation observed (i.e. plasticity or genetic variation) remains unresolved.
We failed to find clear evidence for particular trait values in the hybrid which might explain its supposed higher invasiveness compared to FJ (Mandak et al. 2004) . Attributes which have not been not examined here might be more important, including the ability of the hybrid to reproduce sexually, its dominance in the pollinic pool or its higher genetic diversity (Tiébré et al. 2007a; Krebs et al. 2009 ).
Conclusions
Japanese knotweeds are phenotypically variable for functional traits implicated in light and nitrogen capture and use and part of the variation expressed in the field is certainly of genetic origin. Our results suggest that these traits may in part explain differences in invasiveness amongst members of the complex. FS has a particular combination of traits that may result in a lower competitive ability for light and nitrogen, thus explaining lower invasiveness. Future study should test if our results hold true across the whole introduction range. However, differences in invasiveness amongst members of the complex can also be due to other attributes not examined here, including vegetative regeneration and propagule pressure. We have found no clear evidence for transgressive variation in FB. However, future study should explore genetic variation in functional traits within the hybrid taxon and compare variation in phenotypic plasticity in response to varying levels of resources across the whole complex.
